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Recent Updates to the EWU Lichen Herbarium Facilitate Biodiversity Research in Eastern Washington
Renata Gabuzyan, Julianna Paulsen, Hailee Leimbach-Maus; Faculty Advisor: Jessica L. Allen
Herbaria are references for plant and fungal identification and for determination and comparison of species’ locations, ranges, habitat, abundance, and fruiting as well as
flowering periods.The EWU herbarium is comprised of a collection of plant and fungal samples with associated data preserved for long-term studies. Recently, two projects in the
lichen herbarium have contributed to broadening understanding of lichen diversity in eastern Washington.
Lecidea tessellata Chemotypic Diversity

Jack Massie Herbarium Donations

The EWU herbarium contains a number of specimens of Lecidea tessellata which have
been collected from the same sites. We conducted Thin layer chromatography on 38 L.
tessellata herbarium specimens to determine their secondary metabolite content to analyze
the diversity of chemotypes within populations of this species in Eastern Washington.

Jack Massie, an Eastern
Washington Alumni, has donated
hundreds of lichen specimens
that are being integrated into the
herbarium. All the specimens are
being databased one by one and
transferred to acid free paper with
their new labels as well as
barcodes.

Methods
Thin layer chromatography methods followed standard protocols in lichenology1. Small
pieces of specimens were placed in a 12 well ceramic plate. One at a time, 3 drops of
acetone were added, and after soaking for a few seconds, they were transferred to an
aluminum-backed silica plate using a capillary tube. This was repeated three times per
sample to ensure enough of the acetone is added to the plate to observe the metabolites.
The silica plate was placed in a beaker with 1 centimeter of Solvent C (170 toluene: 30
glacial acetic acid). The solvent was allowed to run until it reached 1 cm from the top of the
plate. Plates were then removed and allowed to air dry. They were observed under short and
long wave UV light. Then, they were treated with water to observe hydrophobicity of the
metabolites. Finally, they were sprayed with 10% sulfuric acid and heated until the
metabolites turned colors. Once the silica plates have been run with solvent C, they can be
interpreted in several ways:
●
●
●
●

Fig 1. Proportion of L. tesselata
herbarium samples in each chemotype
group.

Mark spots that quench SW and LW UV light
Spray with water and mark spots that are hydrophobic.
Apply sulfuric acid and low heat for several hours, record any color changes
Mark spots that quench SW and LW UV post acid treatment.

The data is sorted by an excel
spreadsheet which contains all of
Jack Massie’s original notes. The
information is then transferred to
a word document and the new
labels are created as shown. The
specimens are then filed into their
appropriate place in the
herbarium.

Lecidea tessellata

The new, re-organized, and
improved herbarium!

Biography

Results
We compared these reactions with several resources2,3 to determine what the likely
secondary metabolites are. Our results revealed that our 38 herbarium specimens represent
four different chemotypes. Our results indicate that lichens demonstrate impressive
biodiversity, even within a sample population consisting of a single species.

Jack S. Massie (EWU ’71) taught High School Research Science and Biological
Science in WA state for 34 years. Many of his students competed in International
Science and Engineering Fair, Science and Humanities Symposium and Westinghouse
Science Talent Search. A good number won district/state science competitions and went
on to compete at nationals. Jack always strived to be a true lab/research and hands-on
science teacher. After retirement from lab and classroom (2006), he worked as a
biological science technician (13 yrs.) for the Okanogan-Wenatchee National Forest (US
Forest Service) in several locations; the last being the Cle Elum Ranger District. Jack
worked seasonally as a lichenologist/botanist; responsible for plant and lichen surveys
and collection, keying to species in the lab and organizing lichens as voucher specimens
for the Cle Elum District herbarium, along with lichen GPS and species information.
During winters, Jack worked for the USFS to live-trap and radio collar lynx for location
monitoring, helped set up run poles for wolverine identification, conducted wolf
tracking/surveying packs and experienced pine marten live trapping, radio collaring and
release. Leading learners (adolescent and adult) to experience science firsthand is what
Jack relishes. Arranging lichen and plant ID field experiences, as well as Powerpoint™
slide presentations including lichen/plant specimens has allowed him to share his
passion for lichens and plants with many. EWU’s utilization of Jack’s 13 year collection
and keyed lichens is both gratifying for him and hopefully will serve as an invitation for
practical use by student learners.

Table 1. Secondary metabolites of chemotypes of L. tessellata herbarium specimens

Chemotype 1

Confluentic acid, 2'-O-Methylmicrophyllinic

Chemotype 2

2'-O-Methylperlatolic, Confluentic acid,
2'-O-Methylmicrophyllinic

Chemotype 3

Confluentic acid, 2'-O-Methylmicrophyllinic ,
Norstictic (Trace)

Chemotype 4

Confluentic acid, yellow unknown,
2'-O-Methylmicrophyllinic, Norstictic acid
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Figure 1. Thin Layer Chromatography results…
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● Lanes 1 and 12 are a control made from samples of
Letharia columbiana. The brightly colored spots serve
as a distance reference for determining the spots in
other lanes.
● Lane 6 is an example of a specimen in chemotype
group 2.
● The rest of the samples for this TLC plate were in
chemotype 1, the majority group for all of our samples.
● Lane 4 is a sample which was a different species of the
Lecidea genus

Recent Additions to the Herbarium

Lobaria anommala

Usnea cornuta

Usnea hirta

Usnea flavocardia
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Parmeliopsis ambigua

Peltigera aphthosa

Peltigera britannica

